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The isomorphism of four compounds, found as minerals, named apatite, pyromorphtie, mimetesite, and vanadinite, was established in 1856. The formulae given to these compounds when Roscoe began his researches on vanadium (in the sixties of last century) were, 3(3CaO.P205)CaCl2; 3(3PbO.P205)PbCl2; 3(3PbO.As205)PbCl2; and 3(3PbO.V203)PbCl2, respectively. Assuming the correctness of the first, second, and third formula, Roscoe 1 argued that the formula given to vanadinite was wrong and ought to be changed to 3(3PbO.V205)PbCl2. Berzelius had given the value 68*5 to the atomic weight of vanadium, as the result of reducing the highest oxide of the metal in a stream of hydrogen, and weighing the metal-like residue which he assumed to be vanadium; the formula V203, therefore, asserted that vanadium and oxygen were combined, in a certain oxide, in the ratio 45*66:16. Roseoe's proposal seemed equivalent to the assertion that the ratio 27*4:16 was that in which vanadium and oxygen were combined in the oxide in question.2 The result of a series of experiments, made with great care by Roscoe, was to establish the ratio 20*48:16 as that of the weights of vanadium and oxygen in the oxide, and to show that the atomic weight of vanadium must be 20*48, or a number simply related thereto. After much labour, Roscoe proved that the substance supposed by Berzelius to be vanadium was a compound of that metal with oxygen, wherein the two elements were combined in the ratio 51*2:16; as no oxide of vanadium could be obtained containing less oxygen than this, Roscoe gave the value 51*2 to the atomic weight of vanadium, and the formula V205 (where V=51*2) to the oxide represented by Berzelius 3 as V203 (where V=68*5).
Determinations of the crystalline forms of similar compounds of vanadium, of arsenic, and of phosphorus led not only to an alteration of the atomic weight of vanadium and the reconstruction of the formulae of all the compounds of that metal, but also to the demonstration that a substance said to be a
1 Phil Trans, for 1868, p. 1.
2 V003= 137:48=45-66:16.    V005=137:80=27'4:16;    taking  V=68*5   and O= 16."
8 V20fi might be written (VO)203.    (VO)=51-2+16=67*2.